Na(+)-dependent transport of alanine and serine by liver plasma-membrane vesicles from rats fed a low-protein or a high-protein diet.
Plasma-membrane vesicles prepared from the liver of rats fed either a low-(LP) or a high-protein (HP) diet exhibited Na(+)-dependent active transport of alanine and serine. The process gave apparent kinetic parameters compatible with a single saturable component for both amino acids. Na,K-ATPase (EC 3.6.1.37), marker of the basolateral domain of the hepatocyte plasma-membrane, was chosen as reference for the expression of amino acid transport in vesicle preparations. The high-protein diet induced a significant increase in liver Na,K-ATPase activity also found in corresponding plasma-membrane preparations, in parallel with an increase in the capacity towards amino acid transport. This suggests that in rats fed the high protein diet, transcellular Na+ exchange, although increased, remains well balanced. N-Methylaminoisobutyric acid (MeAIB), due to its poor velocity, proved unsuitable to distinguish between systems A and ASC in the experimental model. Comparing Na(+)- and Li(+)-driven transport, a family of carriers with strict Na(+)-dependency (A-like) was evidenced in LP vesicles but not in HP vesicles. The sensitivity to the lowering of the pH from 7.5 to 6.5 in the external medium was similar in both type of vesicles when Na+ was the driving ion. In the HP vesicles the Li(+)-tolerant, pH-insensitive component (ASC-like) was increased in parallel with overall Na(+)-dependent transport. These functional properties suggest that the carriers involved in the stimulation of transport in HP vesicles are composite in nature. Increasing concentrations of an amino acid mixture mimicking the changes of portal aminoacidemia inhibited the transport of alanine and of serine. The degree of inhibition was correlated with the relative concentration of substrate and was independent of the nutritional treatment.